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Abstract 


Introduction: Sickle cell anaemia is a haematological disease with a known gentic cause. However, there is paucity of 
data regarding this condition from islands of the world. Also there is no previous study in which incidentally sickle cell 
anaemia has been detected at a mass scale in a large number of cases as part of celebration of a national event. 

Materials & Methods: The study was carried out on 500 students who were participating in the republic day 
celebrations on 26th January 2017 at Kavaratti island, Lakshadweep. Amongst these students 250 complained of 
drowsiness and pain in leg, knees and chest. They were given immediate medical attention and blood samples were 
drawn. In the laboratory complete blood count, peripheral smear examination and sickling test were performed. The 
haematological data was analyzed and correlated. 

Results: Out of total 250 cases, 150 (60%) showed positive sickle cell test. Peripheral smear examination showed that in 
65 out of these 150 cases (43.3%) there was a picture of Sickle thalassemia (HbSThal). In the rest of 85 cases (57%) the 
smears showed variable presence of sickle cells ranging from occaisional to many. The haemoglobin in all these cases 
ranged from 10-14.5 g/dl 

Conclusion: Present study is the first report of its kind in which sickle cell anaemia has been detected incidentally in a 
large number of cases simultaneously as part of celebration of a national event. It also highlights importance of fluid 


replacement therapy in cases of sickle cell anaemia who develop vaso-occlusive crises. 
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Abbreviations: SCA: Sickle Cell Anaemia; VOC: Vaso- 
Occlusive Crisis; TBW: Total Body Water. 


Introduction 


Sickle - cell disease or sickle cell anaemia (or 
depanocytosis, HbS) is a haematological disorder with a 
genetic basis. It is characterized by red blood cells that 
conditions of low oxygen assume an abnormal, rigid, 
sickle shape. The condition was unknown until the 
discovery of the sickle cells in1904 by the Chicago based 
cardiologist and a professor of medicine James B. Herrick 
(1861 - 1954) whose intern Ernest Edward Irons (1877 - 
1959) observed" peculiar elongated and sickle - shaped" 
cells in the blood of Walter Clement Noel, a 20 - year - old 
first year dental student from Canada after Noel was 
admitted to the Chicago Presbyterian Hospital in 
December 1904 suffering from anaemia [1]. Noel was 
readmitted several times over the next three years for 
"Muscular rheumatism" and "bilious attack". 


Vernon Mason named the disease as "Sickle cell 
anaemia" in 1922. Linus Pauling and his colleagues for 
the first time, in 1949, demonstrated that sickle cell 
disease occurs as a result of an abnormality in the 
haemoglobin molecule. This was the first time a genetic 
disease was linked to a mutation of a specific protein, a 
milestone in the history of molecular biology [2]. In India 
sickle hemoglobin was first discovered by Lehmann & 
Cutbush [3] more than 50 years ago among the tribal's of 
Nilgiri Hills of Southern India [3]. Subsequent studies 
conducted by various workers have reported high 
frequencies throughout Central India and parts of 
Southern India. The present prevalence rate among tribal 
people varies from 10-25% in certain regions [4,5]. 


The process of sickling is initially reversible but later 
on becomes irreversible. Sickling decreases the cells’ 
flexibility and may lead to a variety of complications. The 
sickling occurs because of a mutation in the haemoglobin 
gene. In this there is a point mutation in the B-globin 
chain of haemoglobin at the 6th position glutamic acid is 
replaced by valine. This occurs because of a nucleotide 
change, adenine to thymine (GAG—>GTG) of codon 6 of B- 
globin gene. 


The overall effect of this mutation is that it alters the 
net charge of hemoglobin, oxygen affinity and renders it 
unstable. Under deoxygenated conditions, the solubility 
of HbS decreases whereas the viscosity is increased. 
There is formation of a gel-like substance containing Hb 
crystals called tactoids [6,7]. The exposure of RBCs that 
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contain the gel, to deoxygenated state initiates the 
process of sickling. Sickled hemoglobin gets polymerized 
and deforms the red blood cell from discoid shape to 
sickle shape. 


Sickle cell anaemia is transmitted as an autosomal 
recessive disorder. That is if a person receives only one 
gene responsible for sickle hemoglobin from either of the 
parent, the condition is called carrier or trait. However, if 
one inherits two defective genes, one from each parent, 
the condition is called Sickle cell anaemia. Individuals 
with trait lead a normal life but the diseased person 
suffers from various complications throughout the life, 
such as anemia, bone & joint pain, joint swelling, 
recurrent infection, osteomyelitis, necrosis of bone, 
aplastic crises, abdominal pain, Splenic sequestration 
crises, hepatosplenomegaly etc. Sickle cell anaemia 
usually manifests early in childhood. For the first 6 
months of life, infants are protected largely by elevated 
levels of HbF. 


Sickle cell anaemia is believed to provide protective 
benefit against Malaria infection. That is why the 
prevalence of Sickle cell anaemia is far higher in areas 
that are endemic for Malaria. The mechanism for this 
protective effect is as follows. The presence of malaria 
parasite causes the red blood cells with defective 
haemoglobin to rupture prematurely making the 
plasmodium unable to reproduce. Furthermore, the 
polymerization of Hb affects the ability of the parasite to 
digest Hb in the first place. Therefore, in areas where 
malaria is a problem, people's chances of survival 
improve if they carry sickle cell trait. There is paucity of 
literature on Sickle cell anaemia from the remote islands 
of the world. Most of the published literature is on the 
study of clinical, haematological and molecular 
parameters in these patients. However, to the best of our 
knowledge there is no published report of incidental 
mass detection of Sickle cell anaemia in an island based 
population. 


Materials & Methods 


The study was carried out on 500 students who were 
participating in the republic day celebrations on 26th 
January 2017 at Kavaratti island, Lakshadweep. These 
students were marching in a hot and humid environment. 
Almost half of these students (250) complained of 
drowsiness and pain in leg, knees and chest. They were 
immediately taken to the mobile emergency medical van 
stationed at the venue. After clinical examination 
appropriate immediate medical management was done. 
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Blood samples of all these cases were withdrawn and 
sent to the laboratory of Indira Gandhi Hospital, 
Kavaratti. In the laboratory complete blood count, 
peripheral smear examination and sickling test (where 
ever necessary was performed in all the samples. The 
haematological analysis was carried out on a MEK-6420 
haematology analyser (Nihon-Kohden). The 
haematological data was correlated with other ancillary 
variables wherever relevant. Statistical analysis using 
appropriate tools was done. 


Results 


The study included a total of 250 students. These 
included 90 males (36%) and 160 females (64%) (Figure 
1). The M: F ratio was 1: 1.8. Amongst the males age 
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ranged from 13 to 17 years while amongst females it was 
12 to 18 years. In clinical history none of the patients had 
a history of painful limbs in the last one year, hand foot 
syndrome, history of hospitalization or blood 
transfusion. On physical examination all of these students 
were found to be having a weak, thready pulse. The pulse 
rate ranged from 96-114. The systolic blood pressure 
was from 90-110 mm Hg and diastolic blood pressure 
varied from 50-70 mm Hg. None of these students were 
obese and had any other significant past or family 
medical history. The features of dactylitis were not seen 
in any of the cases. Hepatomegaly (<4 cm) was seen in 3 
cases. However, in none of the cases it was > 4 cm. 
Splenomegaly was not seen in any of the cases. The 
results of theses clinical parameters are summarily 
presented in Table 1. 


s Mate 


Sex distribution 


emale 


Figure 1: Sex distribution of the cases. 


History /Symptom Present Absent 
Painful limbs in the last one year 0 250 
Hand foot syndrome 0 250 
History of hospitalization 0 250 
Blood transfusion 0 250 
Physical examination 
Hepatomegaly (< 4 cm) 3 247 
Hepatomegaly (> 4 cm) 0 
Splenomegaly 0 250 
Dactylitis 0 250 


Table 1: Clinical parameters in the 250 cases. 


They were infused normal saline and 50% dextrose 
saline. Out of the 250 students 95 required non-narcotic 
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analgesics for relief. The students recovered well with 
medical management and rejoined the event after an 
interval of 15-40 minutes. Blood samples of all these 
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cases were withdrawn and sent to the laboratory of 
Indira Gandhi Hospital, Kavaratti. In the laboratory 
complete blood count, peripheral smear examination and 
sickling test was performed in all the samples. Out of all 
the cases 150 (60%) showed positive sickle cell test 
whereas the rest of 100 cases (40%) were negative 
(Figure 2). Peripheral smear examination showed that in 
65 out of 150 cases (43.3%) there was a picture of Sickle 
thalassemia (HbSThal). The smears in these cases 
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showed sickle cells and target cells (Figure 3). The RBC 
indices were microcytic hypochromic. In the rest of 85 
cases (57%) the smears showed variable presence of 
sickle cells ranging from occasional to many (Figure 4). 
These cases were labelled as sickle cell anaemia and 
were advised further workup by HPLC. The overall 
haemoglobin level in these 150 cases varied from 10-14.5 
g/dl. The distribution of these 150 cases which showed 
positive sickeling test is shown in Figure 5. 


= 


Distribution of sickling test 


ePostive = Negative 


Figure 2: Distribution of sickling test in the cases. 


i 


Figure 3: Peripheral smear from a case of sickle 
thalassemia showing presence of both sickle cells and 
target cells. 


-O z 
Figure 4: Peripheral smear from a case of sickle cell 
anaemia showing presence of sickle cells (red arrow). 
Occasional Howel-Jolly body is also seen (Black 
arrow). 
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Distribution of positive sickling test 


Figure 5: Distribution of 150 cases with positive sickling test. 


Discussion 


Sickle cell anaemia (SCA) is an inherited condition of 
chronic haemolytic anaemia that includes many 
genotypes. Amongst the important complications of 
Sickle cell anaemia are vaso-occlusive crises, haemolytic 
crises [8-12], sequestration crises [13] and immune 
deficit [14-19]. Vaso-occlusive crisis (VOC) involving the 
back, legs, knees, arms and abdomen is amongst the 
clinically very important complication which is known to 
occur in sickle cell anaemia. It is the commonest reason 
for hospital visit in these patients [20]. Recurrent 
episodes of these crises lead to complications such as 
stroke, nephropathy, a vascular necrosis of bone, 
pulmonary hypertension and retinopathy. VOC in SCA 
also leads to injury to multiple organ systems. It is well 
known that large numbers of sickled red cells lodging in 
the microvasculature appear not to be the only link to 
causation of vaso-occlusion rather, other factors play 
significant roles such as excessive tendency of both sickle 
and non sickled red cells to adhere to vascular 
endothelium and subsequent activation of other cell lines 
like platelets and leukocytes [21,22]. 


These crises get precipitated by dehydration which in 
this case occurred due to exposure to sunlight and stress. 
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In an adequately hydrated individual overall total body 
water (TBW) accounts for 55-65% of overall body 
weight. Poor hydration increases the thickness or 
viscosity of the blood. Even minor dehydration can have 
an impact on haem concentration. Dehydration leads to 
reduced plasma volume and increased osmolarity. This 
further leads to vaso-occlusive crisis by causing 
intracellular dehydration which promotes sickling of 
RBCs. The patients improve when the dehydration gets 
corrected as was in the present case. 


In SCA, dehydration can occur due to a number of 
reasons including diarrhoea, severe vomiting, excessive 
sweating, high atmospheric humidity, cold temperature 
and inadequate fluid intake. Furthermore, hyposthenuria 
(inability to concentrate urine) resulting in urine of low 
specific gravity can cause dehydration. It is present in 
cases of SCA after the age of 6-12 months and becomes 
worse with age. Hypothermia is also a known risk factor 
which further compounds the risk of dehydration in 
patients of SCA. However, in our cases hypothermia was 
nota factor as it was a hot and humid environment. 


In patients of SCA with low intake of fluids and high 
sodium intake there is forced movement of water from 
the red cells. This causes dehydration of the red cells. 
This leads to increased concentration of HbS thereby 
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promoting sickling of red cells and thereby facilitates the 
occurrence of painful crises. A relationship between 
dietary intake of sodium and water in patients of SCA has 
been seen. It has been observed that in these patients 
water intake is significantly lower than what is adequate. 
Due to this low water intake the concentration of sodium 
rises. The situation gets further compounded by the high 
temperature and humidity at Kavaratti, Lakshadweep 
which leads to profuse sweating and further loss of water 
from the body. 


An additional benefit of hydration was noted in a study 
by Okomo, et al. [23] who found that when sickle cell 
patients increase fluid intake the occurrence of vaso- 
occlusive crises was significantly decreased. Although 
SCA patients remain asymptomatic usually but under 
conditions of dehydration and stress vaso-occlusive 
crises manifest themselves. Since these students are the 
future of any nation it is crucial to take good care to bring 
out the best from them. Haemoglobin was found to be 
quite near to the normal range in these students. This can 
be attributed to the extensive consumption of fish in the 
local diet which is known to be an excellent source of 
haem iron. Thus children from coastal areas of India like 
Kerala, Maharashtra, Tamil Nadu, Andhra Pradesh, 
Andaman &Nicobar islands, Lakshadweep islands should 
be treated with extreme care when they participate in 
any national or international event which involves 
prolonged stress and exposure to hot and humid 
weather. There is extremely high prevalence of 
haemolyticanaemia specially sickle cell anaemia in 
Lakshadweep. These individuals are thus at a much 
higher risk of developing complications like vaso- 
occlusive crises. There is a need for counselling of 
students from Lakshadweep who wish to participate in 
strenuous physical exercise and sports events at national, 
international and even school level. However, the overall 
life span and quality of life can be absolutely normal if 
appropriate fluid management is instituted at the right 
time. The present study is the first report of its kind in 
which sickle cell anaemia has been detected incidentally 
in a large number of cases simultaneously as part of 
celebration of a national event. 
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